The observed faint shadow arcs, shifted unidirectionally from primary Fermi arcs, are caused by lattice distortion from edge dislocations introduced by cleaving the samples.
primary Fermi arcs shifted by q a = (π, 0).
1 No shadow arcs were found, however, shifted by q b = (0, π). 1 In the authors' opinion the observation could point to a new instability in the system that breaks rotation symmetry. 1 Both samples are in the doping range of orthorhombic crystal structure (x < 0.21). 2 It is therefore surprising that shadow arcs appear only shifted by q a but not also by q b . The purpose of this letter is to point out a unidirectional influence on the crystals: the cleaving of the samples. This raises the possibility that the unidirectional shift of the shadow arcs may be caused by sample preparation.
ARPES is a surface-sensitive technique. A freshly cleaved, plane surface is important.
The samples under consideration were cleaved in situ with an on-board sample cleaver, 3 presumably in the a-direction (forward motion of the cleaver blade across the ab cleavage plane in the crystal's a-direction). The edge thickness of the cleaver blade (D > 1µm)
is at least three orders of magnitude larger than the spacing of the atomic layers of the La 2−x Sr x CuO 4 crystal perpendicular to the c-direction (∆c < 1nm). The squeeze of the cleaver blade on the sample, held in place by an anvil, introduces plastic deformations on the atomic scale, known as dislocations. [4] [5] [6] Under the present condition these would be edge dislocations. One such edge dislocation in the CuO 2 plane is qualitatively shown in similarities of edge dislocations in the CuO 2 plane of a cuprate superconductor with the more studied case of edge dislocations in binary ionic crystals, such as NaCl. , ...) in the court, and at staggered positions R = (ma 0 + a 0 /2, nb 0 ) for n < 0 in the swath. By Bloch's theorem the wavefunction of a crystal electron of momentum p =hk is a plane wave of wavevector k, modulated by periodic atomic wavefunctions u k (r),
The wavefunction in a large court, W a 0 , differs negligibly from that of an ideal crystal, Ψ k (r). For a large enough swath area the wavefunction ψ k (r) in its interior-sufficiently away from the discontinuity of the potential at the court-swath interface-will be proportional to the the wavefunction in the court, but displaced,
Leaving out the amplitude and factors common to ψ k and Ψ k -such as u k (r) and exp(ik b b)-except those relevant to the staggered ∆a displacement, the swath wavefunction is reduced to
Here the first exponential term is a phase factor, holding for all positions a, due to the displacement of ion half-rows in the swath by half a lattice constant, ∆a = a 0 /2.
To proceed further we make the ansatz that the wavefunction in the swath can equivalently be expressed through the Bloch wave from non-displaced ion positions-as in the court-but with a shift of wavevector,
Ignoring again common factors but those relevant to the ∆k a shift, this reduces the swath wavefunction to
Now the first exponential term is a phase factor that holds for all wavenumbers k a .
The value of the wavenumber shift ∆k a is determined by the special case (k a ,â) = (k a0 , a 0 ) that satisfies both the conditions (3) and (5) . It involves the lattice constant of k-space, k a0 ≡ 2π/a 0 , and the lattice constant of the ideal ion configuration, a 0 ,
Equality of the exponent in the second and forth (last) term yields
or q a = π in reciprocal lattice units (rlu).
The plurality of the wavefunctions ψ k (r) in the swath thus gives rise to quantum states (Bloch waves) displaced by half a lattice constant in real (ion configuration) space, ∆a = a 0 /2, and displaced in k-space by half a lattice constant of the reciprocal (wavenumber) lattice, ∆k a = k a0 /2 = π/a 0 . The second scenario includes the quantum states of highest energy that comprise the shadow Fermi arcs, being shifted from the primary Fermi arcs by q a = (π, 0), as observed.
(H) With the dislocation toy model, the brightness ratio β/B between shadow arcs and primary Fermi arcs, qualitatively addressed in (D) and (E), can quantitatively be related to the court-swath geometry in terms of swath area α = wW/2 and court area A = W 2 − α (see Fig. 2 ). This gives the relative brightness of shadow arc and primary arc,
in terms of swath width w and court width W . 
